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(54) Method tor preparing lithographic printing plate 



(57) A method for preparing a lithographic printing 
plate is provided which can well disperse insoluble mat- 
ter caused by components of an image-forming layer in 
a plate-making process to inhibit the generation of 
processing scum, while maintaining good developing 
properties, and can further provide the plate having no 
gum repellency thereon and improved in the state of a 
gum-coated surface, the method for preparing a litho- 



graphic printing plate comprising exposing a photosen- 
sitive lithographic printing plate precursor having an im- 
age-forming layer containing an infrared absorption dye, 
and developing the exposed photosensitive lithographic 
printing plate precursorwith an alkali developer contain- 
ing a sulfonate group-containing anionic surfactant. 
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PIELD OF T"P INVENTION so-called direct 

easity available, and these lasers are very ^ ^ ^ ^ 

Irom digital data. nr x inoma terial suitable for laser writing. Jp - A '^° a ex ' | e , a positive image record.ng 

,0003] As an image record. "Srnatenai plicati on") proposes, " heat , and a compound 

f 0004] in this image recording mater la^n a |kali soluble (a heat mode type) .How ^ ^ 

forexample^aninedyestend^beus ^ 

ro0O8] Specifically, the msoluble mane d or separated in a P"**»"J9 he process ing scum 

SUMMAWOFTH^^ ,, hftora ohic printing plate by which the 
period of time, the plate navii y 
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be obtained. 

[0012] In order to attain the above-mentioned object, the present inventors have conducted intensive investigation. 
As a result, the inventors have discovered that addition of a anionic surfactant containing a sulfonate group (a sulfonate 
group-containing anionic surfactant) to a developing solution allows the generation of processing scum to be inhibited 
in processing, while maintaining liquid conditions suitable for a developing solution, and solves the problem of gum 
repellency on a plate to be able to provide the plate improved in the state of a gum-coated surface. Thus, the inventors 
have completed the invention. In particular, the inventors have discovered that an anionic surfactant containing a spe- 
cific sulfonate has the characteristics that the surfactant is excellent in dispersibility of processing scum component 
and easily soluble in the developing solution having a high alkali concentration, and has less problem with regard to 
turbidity of the solution. 

[0013] That is to say, the invention is as follows: 

(1) A method for preparing a photosensitive lithographic printing plate precursor, comprising: 

exposing a photosensitive lithographic printing plate precursor having an image-forming layer containing an 
infrared absorption dye; and 

developing the exposed photosensitive lithographic printing plate precursor with an alkali developer, in which 
the alkali developer includes an anionic surfactant containing a sulfonate group. 

(2) The method according to the item (1 ), wherein the anionic surfactant is an anionic surfactant represented by 
the formula: 



wherein R 1 and R 2 are each independently represents a hydrogen atom or an alkyl group which may be branched, 
and M represents a univalent alkali metal. 

(3) The method according to the item (1 ), wherein the alkali developer comprises: at least one of an alkali silicate 
and a nonreducing sugar; and a base. 

(4) The method according to the item (1 ), wherein the alkali developer has a pH of 12.5 to 14.0. 

(5) The method according to the item (1 ), wherein the alkali developer contains silicone oxide and an alkali oxide: 
M 2 0, in which M represents an alkali metal or an ammonium group. 

(6) The method according to the item (5), wherein the mixing ratio of the silicon oxide to the alkali oxide: M 2 0 is 
0.5 to 3.0. 

(7) The method according to the item (1 ), wherein the infrared absorption dye includes at least one of a cyanine 
dye : a squalilium dye, a pyrylium salt and a nickel thiolate complex. 

(8) The method according to the item (1), wherein the infrared absorption dye includes a compound represented 
by the formula (Z) 
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(Z) 



of f rom 1 to 8; and R 35 each independently -"J™""* * p ^ may combine with R3= to fom, a nng structure 

[0014) F«.«— 

Skali oxide M 2 0 (SiCVM 2 0 molar ratio) of « to 3.0, nd ™ r ° £ that an aluminum plate generally used as a 
m 1 When the SiO^O ratio is .ess ^ 0 *^JSid in some cases, because the alkali strength be- 
suPPort of a lithographic printing plate precursor is etched \» exe of developing propert.es 

comes strong. On the other hand, exceed.ng 3.0 ^^^^ ' solulion is preferab.y from 1% to 10% by 
VSZ Further, the concentration of the alka.r s.hcate .n JJjjJWJ^ wejght based on the we .ght 

S more preferably from 3% to 8% by we.ght, and mos • PJ*"** ^ ^ ng 

o^me aqueous alkalisotution. When the ^^ m ^^"JZJL exceeds 10% by weight, a prec.p.tate 
^ S^TSS: S^-SKSi" to occur in neutral waste fluid, which somefmes 

saccharide having no reducibility because it hM nof ^ ° reducing groups are bonded to each other, a glycoside 
S I three types, ^a.osetyp^ and a sugar alcohol obtained by reduct.on 
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include, for example, an alkyl glycoside, a phenol glycoside and a mustard oil glycoside. 

[0025] The sugar alcohols include, for example, D-, L-arabit, ribit, xylit, D-, L-sorbit, D-, L-mannit D-, L-idit, D-, L- 
tarit, zrisit and arozrusit. Further, preferred examples thereof include a multitol obtained by hydrogenation of a disac- 
charide and a reduced product (reduced starch syrup) obtained by hydrogenation of an oligosaccharide. 
5 [0026] Of the above, the sugar alcohols and saccharose are preferred as the nonreducing sugars, and D-sorbit, 
saccharose and reduced starch syrup are more preferred among others in that they have a buffering action in a mod- 
erate pH region. 

[0027] These nonreducing sugars may be used either alone or as a combination of two or more of them. The pro- 
portion occupied by the nonreducing sugar in the developing solution is preferably from 0.1% to 30% by weight, and 
10 more preferably from 1 % to 20% by weight. 

[0028] An alkali agent can be appropriately selected as the base from known agents, and combined with the above- 
mentioned alkali silicate or nonreducing sugar. 

[0029] The alkali agents include, for example, inorganic alkali agents such as sodium hydroxide, potassium hydrox- 
ide, lithium hydroxide, trisodium phosphate, tripotassium phosphate, triammonium phosphate, disodium phosphate, 
is dipotassium phosphate, diammonium phosphate, sodium carbonate, potassium carbonate, ammonium carbonate, so- 
dium hydrogencarbonate, potassium hydrogencarbonate, ammonium hydrogencarbonate, sodium borate, potassium 
borate and ammonium borate, potassium citrate, tripotassium citrate and sodium citrate. 

[0030] Preferred examples of the alkali agents further include organic alkali agents such as monomethylamine, 
dimethylamine, trimethylamine, monoethylamine, diethylamine, triethylamine, monoisopropylamine, diisopropylamine, 
20 triisopropylamine, n-butylamine, monoethanolamine, diethanolamine, triethanolamine, monoisopropanolamine, diiso- 
propanolamine, ethyleneimine, ethylenediamine and pyridine. 

[0031] These alkali agents may be used either alone or as a combination of two or more of them. 
[0032] Sodium hydroxide and potassium hydroxide are preferred among others. The reason for this is that pH ad- 
justment becomes possible in a wide pH region by adjusting the amount thereof added to the nonreducing sugar. 
25 Further, trisodium phosphate, tripotassium phosphate, sodium carbonate and potassium carbonate are also preferred 
because they themselves have a buffering action. 

[0033] In the developing agent used in the invention, it is indispensable that the aqueous alkali solution as described 
above contains a sulfonate group-containing anionic surfactant. 

[0034] Preferred examples of the anionic surfactants include a hydroxyalkanesulfonate, an alkanesulfonate, an 
so alkyldiphenylethersulfonate, a diphenyletherdisulfonate represented by the following general formula, a dialkylsulfo- 
succinic acid ester salt, an olefinsulfonate, a straight-chain alkylbenzenesulfonate, a branched alkylbenzenesulfonate, 
an alkylnaphthalenesulfonate, an alkylphenoxypolyoxyethylenepropylsulfonate, apolyoxyethylene alkylsulfophenyl 
ether salt, a N-alkylsulfosuccinmonoamide disodium salt and a petroleum sulfonate. 



wherein R 1 and R 2 each independently represents a hydrogen atom or an alkyl group which may be branched, and M 
represents a univalent alkali metal. 

[0035] The alkyl group is preferably an alkyl group having 1 to 40 carbon atoms, particularly 4 to 20 carbon atoms. 
Specific examples thereof include nC 8 H 17 and nC 12 H 25 Although the alkali metal may be any, sodium, potassium and 
45 lithium are preferred among others. 

[0036] Particularly preferred examples of these compounds include compounds having the following structures. 
These may be used either alone or as a combination of two or more of them. Of these, in view of preventing the 
processing scum from adhering in a rundown state of developer, a compound having two sulfonate groups in the 
molecule is preferable, the following compounds (A-1) to (A-4) are more preferable: 
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(A-3) _ Wr7) 

^^O-O-O C la H„-S0 3 Na 



(A-4) <A " 8) /=\ 



,„ the present invention, the aika.i developer preferably contains the anionic surfactant containing a su.fonate group 

cheating agents such as EDTA and NTA ^^ "Lrts such as tetramethy.decynediol described in U.S. Pat- 
CoCI 2 -6H 2 0 described in JP-A-59-121336, eaua ternarvcom pound of p-dimethylaminomethylpolystyrene 

ent4,374.920,cationicpolyme re such^^ 

described in JP-A-55-95946, amphotenc polymer elect «^ » ^Xdescribed in JP-A-57-1 92951, inorganic 
chloride and sodium acrylate, reducing "J^^^^^XJ^ surfactants such as an organic 
mhium compounds such as ^^^^^J^^^ boron compounds described in JP-A- 
Si surfactant and an organ.c Ti surfactant described in JP A t y described in EP 1 01 01 0. 
59-84241 and quaternary ammonium satts ^T^^^Stf 65 dynes/cm or less, and more preferably 

& n c=tr^^^^^ 

horizontally conveying the prrnt.ng plate. Recently. a mathoo lot convey g P mounted In the solulioh 10 conduct 
|„ a proceeding adhnion rank lined wdh . ^^^^^S^lZ malarial on he processed wh.e 

,„ ,hla oaae. ah adoeotrs solution ^<°™^^^ 

-» ^ ink f d-%nTso^?d t. replenishe, fo, M developing soludon needed 
ST r ,r.^n'S°Sd, id proved. Forth.,, p^ethyl.h. glyoo, « a derive th.reot. or 
polypropylene glyeol or a derivative th.reot « also prel.rably MBed „ 14-Ma , educ ihg a 9 enl soch da a sodium 

£iLriroSnr» 
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softener as needed. 

[0047] Th e plate making method of the invention is also applicable to development of a so-called disposable process- 
ing system in which processing is conducted with a substantially virgin developing solution, as well as the above- 
mentioned development system. 
5 [0048] The lithographic printing plate developed using the above-mentioned alkali developer is after treated with a 
rinse solution containing washing water and a surfactant, and with a desensitizing solution (gum solution) containing 
gum arabic and a starch derivative. This after treatment can be conducted in various combinations of these known 
processing solutions. 

[0049] The lithographic printing plate precursor applicable to the plate making method of the invention will be de- 
10 scribed below. 

[0050] An infrared photosensitive lithographic printing plate precursor comprises a support having provided thereon 
an image-forming layer and another layer as needed. The image-forming layer comprises (A) an infrared absorption 
dye. (B1) a carboxyl group-containing alkali-soluble polymer compound, (B2) an alkali-soluble resin, (C) a compound 
which is allowed to be compatible with the alkali-soluble polymer compound of (B1) and the alkali-soluble resin of (B2) 
is to decrease the solubility of the alkali-soluble polymer compound and the alkali-soluble resin, and which decreases 
the solubiiiry-dccrcasing action by heating, and (D) a cyclic acid anhydride. In the case of a negative lithographic 
printing plaic precursor, the image-forming layer further comprises (E) a compound generating an acid by heat and 
(F) a crosshnking agcnl crosslmking with an acid. 
[0051] Respective constituents will be briefly described below. 
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(A) Infrared Absorption Dyes 



[0052] There is no particular limitation on the infrared absorption dye used in the image-forming layer, as long as it 
is a dye which absorbs infrared light and generates heat. Various dyes known as the infrared absorption dyes can be 
25 used. 

[0053] The infrared absorption dyes include commercially available dyes and known dyes described in documents 
(for example, "Senryo Binran (Dye Handbook)" (edited by Yuki Gosei Kagaku Kyokai (Organic Synthetic Chemical 
Society) , 1970) ; for example, an azo dye, a metal complex azo dye, a pyrazolone azo dye, a naphthoquinone dye, an 
anthraquinone dye, a phthalocyanine dye, a carbonium dye, a quinoneimine dye, a methine dye, cyanine dye, a squal- 

30 ilium dye, a pyrylium salt and a metal thiolato complex. Of these dyes, dyes absorbing infrared light or near-infrared 
light are particularly preferred in thatthey are suitable for utilization of lasers emitting infrared light or near-infrared light. 
[0054] Preferred examples of such dyes absorbing infrared light or near-infrared light include cyanine dyes described 
in JP-A-58-1 25246. JP-A-59-84356 and JP-A-60-78787, methine dyes described in JP-A-58-1 73696, JP-A-58-1 81690 
and JP-A-58-1 94595, naphthoquinone dyes described in JP-A-58-1 12793, JP-A-58-224793, JP-A-59-48187, JP-A- 

35 59-73996, JP-A-60-52940 and JP-A-60-63744, squalilium dyes described in JP-A-58-1 12792, cyanine dyes described 
in British Patent 434,875 and dihydroperimidinesqualilium dyes described in U.S. Patent 5,380,635. 
[0055] Further, a near-infrared absorption sensitizer described in U.S. Patent 5,156.938 is also preferred as the dye. 
Arylbenzo(thio)pyrylium salts described in U.S. Patent 3,881,924, trimethinethiapyrylium salts described in JP-A- 
57-142645 (U.S. Patent 4,327,169), pyrylium compounds described in JP-A-58-181 051 , JP-A-58-220143, JP-A- 

40 59-41363, JP-A-59-84248, JP-A-59-84249, JP-A-59-1 46063 and JP-A-59-1 46061 , cyanine dyes described in JP-A- 
59-216146, pentamethinethiopyrylium salts described in U.S. Patent 4,283,475, pyrylium compounds described in 
JP-B-5-13514 (the term "JP-B" as used herein means an "examined Japanese patent publication") and JP-B-5-19702, 
and commercially available Epolight lli-178, Epolight 111-130, Epolight 111-125 and Epolight IV-62A (manufactured by 
Epolin Inc.) are also preferred. 

45 [0056] Furthermore, near-infrared absorption dyes represented by formulas (I) and (II) described in U.S. Patent 
4,756,99, are also preferred. 

[0057] Of the above, the cyanine dye, the squalilium dye, the pyrylium salt and the nickel thiolate complex are more 
preferred. 

[0058] More particularly, the dyes include a compound represented by the following general formula (Z): 
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[0059] R 21 to R* include, for example, a hydrogen atom, a methyl group an ^ethy, g P y » urthef ^ 

further have a substituent group. The substituem 9 rou P 5 carboxylate and a sulfonate, 

group, a nitro group, a nitrile group, a su.fonyl group a ca ^^^^ a naloge n atom or an alkyl group 
[0061] Inthe formula, to R33 e ach independently represents a ^3" ^J™* 9 ^ or R 33 t0 forrn a ring 
Ling 1 to 8 carbon atoms S^H,™ . nng structure, 

structure, and in the case of m>2, a plurality of R s may ocmwnjw cyc | 0 pentyl ring or a cyclohexyl 

[0062] R- to R33 incujde, forexa ™P ^ « a subset group. The subset 

im. acartony. group, a nitro group, a nKrile group, a sulfony, 

S5' fflM^ atom or an a,y, 

0064 in the formula. H" and H» each inde P en f^ H» to form a ring 

group having 1 to 8 carbon atoms wh.ch may ^^T^Z^c* oThe" to form a ring structure, 
structure, and in the case of m>2, a plurality of s may ^mbine w«n lopenty , ring or a cyclohexyl 

[0065] R- and ^^^^^^^"S^ have a subsLent group. The substituent 
%^2^ V^^ atom. Larbony, group, a nitro group, a nitrite group, a sultony, 
nmun a carboxvl group, a carboxylate and a sulfonate. 

[0066i ESJ! 5 represents an integer ^^J^^^ acid, tetrafluoroboric acid. 
[0067] In the formula. X- represents an anion and examples _tt»r eor ,nc ? d 5 . su | fosa | icy |ic acid, 

hexaf/uorophosphoric acid, acid, 3-ch.orobenze- 

2,5-dimethylbenzenesulfonic ac.d, 2 ?>™ me W**™^ acid , dodecylbenzenesulfonic acid, 
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[0070] The content of the infrared absorption dye as described above is preferably from 0.01% to 50% by weight, 
more preferably from 0.1% to 10% by weight, and most preferably from 0.5% to 10% by weight, based on the total 
55 solid weight of the image-forming layer. 

[0071] When the content is less than 0.01% by weight, the sensitivity is sometimes lowered. On the other hand, 
exceeding 50% by weight results in deterioration of the uniformity of the image-forming layer, which causes decreased 
durability in some cases. 
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( B1) Cibcy. Group-Containing A, k a,i-So,ub,e PCymer Compounds (hereinafter also referred to as component (B1) 

(b1 -1) Ai k a,i-so,u b ,e polymer compounds having potable monomer units represented b y the fo,.owing genera, 
formula (1) (hereinafter also referred to as polymer compound (b1-1)) 
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CH-C — 

Xm 
COOH 
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wHerein Xm represents a sing.e b ond or a divalent connecting = J r represents a hydrogen atom or a carboxy, 
group, and Z represents a hydrogen atom, an a.kyl group or a ca*oxy. group. 

10074] Monomers constituting polymerizable monomer its "^^^^^J^ m its mo.ecule. 
zable monomer having at .east one carboxyl group ^ * acids such as 

monomers include but are not limited to the following (1) to (11): 

(DAHphatic hydroxy- group-containing achates and methacrylates such as 2-hydroxyethyl acrylate and 2-hydrox- 

yethyl methacrylate; ^„,i Qt « nmm/l arrvlate butvl acrylate, amyl acrylate, hexyl 

(2) Alkyl acrylates such as methyl acrylate *W a ^J r ^ 

UUe, octy. acrylate, benzy. S tM3JS^m«h«^. butyl methacry.ate, 
glycidyl methacrylate and N-dimethylaminoethyl ^thaciylate; N . me thylolacrylamide, N-ethylacry- 

(6) Vinyl esl«rs such ^ vinyl «c«. , » wenE and CMoro meinylslyrene; 

ylamide and N-(p-chlorobenzoyl)methacrylamide. 
[0 077] Further, monomers represented by the fo.lowing genera, formula (2) are a.so preferab.y used. 
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R 11 

+C ol£l^ < * ) 

wherein X represents O, S or N-R 12 , R 10 to R 12 each independently represents a hydrogen atom or an alkyl group, m, 
w n and o each independently represents an integer of from 2 to 5, C m H 2m( C n H 2n and C 0 H 2o may each have either a 
straight-chain structure or a branched structure, p, q and reach independently represents an integer of from 0 to 3,000, 
and p+q+r is 2 or more. 

[0078] The alkyl group in R 10 to R 12 is preferably an alkyl group having 1 to 12 carbon atoms. Specific examples 
thereof include methyl, ethyl, n-propyl and isopropyl. p, q and r each represents preferably an integer of from 0 to 500, 
is and more preferably an integer of from 0 to 100. 

[0079] Examples of the monomers corresponding to repeating units represented by the above-mentioned general 
formula (2) include but are not limited to the following: 
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CH* CM, 
CH Z ==C (1) CH a =C (2) 



CH, 

CH*=%C (3) 
O- C— ©-(- CH^CH^O fo-H 



35 (Average molecular weight of the alkylene oxide: 1 000) 



(Average molecular weight of the alkylene oxide: 1000) 



CH 2 =C (« 
CH 3 
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CH 2 =C CO 



CH2=C (8) 
O-C-O f^O^CHzCH^^^^O^H 



CK, 

CH 2 ~C (9) 
I 

O=C~0-(-CH2CH 2 0) r -H 



CH, 

25 CH 2 =C (10) 

I 

O-C— O-f CH^GHiO^-H 

30 (Average molecular weight of the alkylene oxide: 500) 



35 CHj— C 



1 (11) 



0=C-0-t-CHjCH2O)^-H 



40 (Average molecular weigh! of the alkylene oxide: 2000) 



^ = ? H _ 02) 



0=C-0-{c a HeO}-_H 



(Average molecular weighl of the alkylene oxide: 1500) 
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CHi 

CHz=C (14) 



[0080] The repeating units represented by the above-mentioned general formula (2) can be produced by reacting 
10 commercially available hydroxypoly(oxyalkylene) materials such as materials sold under the trade names of Pluronic 
(manufactured by Asahi Denka Kogyo K.K.), Adeka Polyether (manufactured by Asahi Denka Kogyo K.K.).. Carbowax 
(manufactured by Glico Products Co.) : Triton (manufactured by Rohm and Haas Co.) and PE.G. (manufactured by 
Dai-ichi Kogyo Seiyaku Co., Ltd.) with acrylic acid, methacrylic acid, acryloyl chloride, methacryloyl chloride or acrylic 
anhydride by known methods. 

75 [0081] In addition to these materials, poly(oxyalkylene) diacrylates produced by known methods can also be used. 
[0082] The commercially available monomers include hydroxyl group-terminated polyalkylene glycol mono(meth) 
acrylates manufactured by Nippon OH & Fats Co., Ltd. such as Blenmer PE-90, Blenmer PE-200, Blenmer PE-350, 
Blenmer AE-90, Blenmer AE-200, Blenmer AE-400, Blenmer PP-1000, Blenmer PP-500, Blenmer PP-800, Blenmer 
AP-150, Blenmer AP-400, Blenmer AP-550, Blenmer AP-800, Blenmer 50PEP-300, Blenmer 7OPEP-350B, Blenmer 

20 AEP series, Blenmer 55PET-400, Blenmer 30PET-800, Blenmer 55PET-800, Blenmer AET series, Blenmer 30PPT- 
800, Blenmer 50PPT-800, Blenmer 70PPT-800, Blenmer APT series, Blenmer 10PPB-500B and Blenmer 10APB- 
500B. Similarly, the monomers include alkyl-terminated polyalkylene glycol mono(meth)acrylates manufactured by 
Nippon Oil & Fats Co., Ltd. such as Blenmer PME-100, Blenmer PME-200, Blenmer PME-400, Blenmer PME-1000, 
Blenmer PME-4000, Blenmer AME-400, Blenmer 50POEP-800B, Blenmer 50AOEP-800B, Blenmer PLE-200, Blenmer 

25 ALE-200, Blenmer ALE-800, Blenmer PSE-400, Blenmer PSE-1300, Blenmer ASEP series, Blenmer PKEP series, 
Blenmer AKEP series, Blenmer AN E-300, Blenmer ANE-1 300, Blenmer PNEP series, Blenmer PNPE series, Blenmer 
43ANEP-500 and Blenmer 70ANEP-550, and Light-Ester MC, Light-Ester 130MA, Light-Ester 041 MA, Light-Acrylate 
BO-A, Light-Acrylate EC-A, Light-Acrylate MTG-A, Light-Acrylate 130A, Light-Acrylate DPM-A, Light-Acrylate P-200A, 
Light-Acrylate NP-4EA and Light-Acrylate NP-8EA manufactured by Kyoeisha Chemical Co., Ltd. 

30 [0083] in polymer compound (b1 -1), it is unnecessary that the minimum constituent units having polymerizable mon- 
omer components each having at least one carboxyl group and at least one polymerizable unsaturated group in its 
molecule are of only one type. A compound obtained by polymerizing two or more types of minimum constituent units 
having the same acidic groups or different acidic groups can also be used. 

[0084] As copolymerization methods, there can be used conventional graft copolymerization, block copolymerization 
35 and random copolymerization. 

(b1-2 Carboxyl group-containing alkali soluble polymer compounds having as basic skeletons reaction products of 
carboxyl group-containing diol compounds represented by the following general formula (3) , (4) or (5) and diisocyanate 
compounds represented by the following general formula (8) (hereinafter also referred to as polymer compound (b1-2)) 

40 

[0085] 



R 13 

HO— R 14 -C Rl*-OH (3) 

R 1B 
COOH 

50 



HO— R 14 -Ar— r 15 -OH 



R 16 

55 COOH 



(4) 
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R 16 
COOH 



wherein R 13 represents a hydrogen atom or an a.ky.. ^^VSES ^S^T^^l 
have a substituent group (for example preferably jg^S ano . hydrogen a om. an alky, group 

urethane group, an amido group, a ure.do group or a h atogeno ^^^S^im^ 6to 1 5 carbon atoms, 
having 1 to 8 carbon atoms, an alkenyl group havmg z **^™^™£%£ f div P alent a S ph atic or aromatic hy- 
[0 086] Ri4 R« and R16. which may ^ an 9r ° UP ' an 

dr0 carbon which ^gS p o a hTo eno group), preferab.y an alkylene group having 1 

r 2 U 0 P cron ZZStSSSSS S* ?6 carbon atoms, and st, more preferab-y an aikylene group 

havmg 1 to 8 carbon atoms : unreactive to an isocyanate group for 

S,e^™ 

matic group having 6 to 15 carbon atoms. 



OCN-R 18 -NCO (8) 



which a diol represented by the following general formula (6) or (7) is comb.ned. 



HO-fcH 2 CH-O^H 

A 1V 



(6) 



40 R 



HO-fCH 2 CH z CH-0)^ (7) 



R 17 



50 



55 



Eft '^'examples of the diets represented by the above-mentioned genera, formula (6) or (7) are shown 
below, but the invention should not be construed as being limited thereto. 
[0092] Specific examples of the diols of formula (6) 

HO-(-CH 2 CH 2 0-) 3-H 
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HO-(-CH 2 CH 2 0-) 4 -H 



HO-(-CH 2 CH 2 0-) 5 -H 



HO-(-CH 2 CH 2 0-) 6 -H 



HO-(-CH 2 CH 2 0-) 7 -H 



HO-(-CH 2 CH 2 0-) 8 -H 



HO-(-CH 2 CH 2 O-) 10 -H 



HO-(-CH 2 CH 2 0-) 12 -H 

Polyethylene glycol (average molecular weight: 1000) 
Polyethylene glycol (average molecular weight: 2000) 
Polyethylene glycol (average molecular weight: 4000) 

HO(-CH 2 CH (CH 3 ) 0-) 3 -H 



HO-(-CH 2 CH (CH 3 ) 0-) 4 -H 



HO-(-CH 2 CH (CH 3 ) 0-) 6 -H 

Polypropylene glycol (average molecular weight: 1000) 
Polypropylene glycol (average molecular weight: 2000) 
Polypropylene glycol (average molecular weight: 4000) 
[0093] Specific examples of the diois of formula (7) 

HO-(-CH 2 CH 2 CH 2 0-) 3 -H 



HO-(-CH 2 CH 2 CH 2 0-) 4 -H 



HO-(-CH 2 CH 2 CH 2 0-) 8 -H 



HO-(-CH 2 CH 2 CH (CH 3 ) 0-) 12 -H 

[0094] Specific examples of the diisocyanate compounds represented by general formula (8) include aromatic diiso- 
cyanate compounds such as 2,4-tolylene diisocyanate, a dimer of 2, 4-tolylenediisocyanate, 2, 6-tolyIenediisocyanate, 
p-xylylene diiscyanate, m-xylylene diiscyanate, 4,4'-diphenylmethane diisocyanate, 1 ,5-naphthalene diisocyanate and 
S^'-dimehtylbiphenyM^'-diisocyanate; aliphatic diisocyanate compounds such as hexamethylene diisocyanate, tri- 
methylhexamethylene diisocyanate, lysine diisocyanate and dimer acid diisocyanate; alicyclic diisocyanate compounds 
such as isophorone diisocyanate, 4 1 4'-methylenebis(cyclohexyl isocyanate) methylcyclohexane-2, 4- (or 2,6-) diisocy- 
anate and 1 , 3-(isocyanatemethyl)cyclohexane; and diisocyanate compounds which are reaction compounds of diols 
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[0095] Ton molar ratio ol tho Onsooyanate 10 ' h » " "^„ s a , a «rminal .no polynia, compound is 

preferably Irom 0.8:1 1. 1 5:1. When on nqrnM oro* JSSI* ift no isocyanata group ramaining. 
. SSf t ^SrSS. r^Sr^~opa ,M.„a.O ,0,-2, ma, P. - olrPar a,ona 

10 erably from 6,000 to 100,000. Dre ferably Irom 0.005% to 80% by weight, more preferably 

the image-lorming layer. 005% b welght the effect is insufficient. On the 

P^a^To-ZaP, sananlvn,, 01 m. pnn,o S .n,«K.a marerB,. 
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(B2) Alkali-Soluble Resins 

and/or side chain structure thereof: 

(1) Phenol group (-Ar-OH) 

(2) Sulfonamido group (-S0 2 NH-R) lharaina » P , referred as an active imido group) (-S0 2 NHCOR, 

(3) Substituted sulfonamide-based acd group (hereinafter referreo as 

-S0 2 NHS0 2 R, -CONHS0 2 R) 

ntinnsd M , to (S) Ar represents a divalent ary. connecting group which may have a substituent 

?0103 Specificexamplesthereofareshownbe^ 

0104] (D The phenol polymer of m-cresol and formaldehyde, a 

as a condensation polymer of phenol and ^m«^^^^^V^ r > f mixed m . /p -cresol and formaldehyde 
condensation polymer of p-cresol and or mixed m-/p-cresol), and a condensation 

Sme?^^ 0btain6d ^ P0,ymeriZ,n9 3 

2S. IWSXK ^ ^ C0P0 ' ymeriZin9 " P0,ymeriZab ' e 

monomer with another polymerfeable monomer. acrylamides, methacrylamides, 

[0106] The polymer compounds having in their side chains. 

acrylates, methacrylates and hydroxystyrenes ^^5.^" ^acrylamkle. N-(3-hydroxyphen y i)acryla- 

[0107] Specifically, preferred examples thereof include N-(2 *£"2JJ^ N-(3-hydroxyphenyl)methacrylamide, 

Si. 1 N-(4 P hydroxy P henyl)acry.amide, p-hydroxypheny, acry.ate, 

S355^ m ~ and 2 ' (4 ' hv " 

droxyphenyl)-ethyl methacrylate. mentioned phenol group-containing alkali-soluble polymer 

CL T dt^;;s 

Ls a combination of two or more of them. When 
formaldehyde as described in U.S. Patent 4.123.279. 
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[01 1 0] The weight average molecular weight of this condensation polymer is also preferably from 5.0X1 0 2 to 2.0X1 0 5 , 
and the number average molecular weight thereof is also preferably from 2.0X1 0 2 to 1 .0X1 0 5 . 
[01 11 ] (2) The sulf onamido group-containing alkali-soluble polymer compounds include, for example, a polymer hav- 
ing a sulfonamido group-containing compound as a main monomer constituent unit, that is to say, a copolymer obtained 
by copolymerizing a homopolymer or the above-mentioned monomer constituent unit with another polymerizable mon- 



omer. 

[0112] The sulfonamido group-containing polymerizable monomers include a monomer of a low molecular weight 
compound having at least one sulfonamido group -S0 2 -NH- in which at least one hydrogen atom is bonded to a nitrogen 
atom and at least one polymerizable unsaturated bond, in one molecule. Above all, a low molecular weight compound 
w is preferred which has an acryloyl group, an allyl group or a vinyloxy group, and a substituted or monosubstituted 
aminosulfonyl group or a substituted sulfonylimino group. 

[0113] Examples of the low molecular weight compounds include but are not limited to compounds represented by 
the following general formulas (a) to (e): 



CH2 ^CO-X^R 2 — SO z NH-R 3 < a > 



.R 4 



25 ~/ 

CH 2 a =C. (b) 

N CO-X 2 -R 5 — NHS0 2 -R 6 



30 



35 



CH 2 =C (c) 
X R 9 — S02-NH 2 



"0 ch 2 =^c^ (d) 

rH_0— Y 1 — R 12 — S0 2 NH — R 



50 



55 



ch 2 ==c ^ (e) 

V5_ 0 _ Y 2_ R n6_ NHS o 2 _R 17 



wherein X^ and X 2 each independently represents an oxygen atom or NR 7 ; R 1 and R* each independently represents 
a hydrogen atom or CH 3 ; R 2 , R 5 , R*. R 12 and R16 each independently represents an alkylene group having 1 to 12 
carbon atoms, a cycloalkylene group, an arylene group or an aralkylene group, each of which may have a substituent 
group; R 3 , R 7 and R 13 each independently represents an alkyl group having 1 to 12 carbon atoms, a cycloalkyl group, 
an aryl group or an aralkyl group, each of which may have a substituent group; R 6 and R 17 each independently rep- 
resents an alkyl group having 1 to 12 carbon atoms, a cycloalkyl group, an allyl group or an aralkyl group, each of 
which may have a substituent group; R 8 , R 10 and R 14 each independently represents a hydrogen atom or CH 3 ; R 11 
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" alc fi MdotlTco«aini P „ g compound a* a ™»~™"— ^ monomer constant an,* 

0116] The polynias having the UM imido *° u ^™, ' o" 1 low moS*. weight compound having 
Ludlapalymorccmpoundobt.^^^^ 
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[0 1 17, ***** Preferred examples of such compounds inc.ude .-(p-to.uenesuHonyOmetnacrv.amide and N-(p-- 
toluenesulfonyl)acrylamide. OV o mn |p S thereof include a polymer compound obtained by po- 

£0118] Further, in addition to the above P'* 6 ^ ™ nomer ' 9 roUp " 

.ymerizing two or more of the above-men oned ^JJJ^^^Ld^ monomer, or by further copo.y- 
containing polymerizable monomer and active m^o group ^ooma g P y monomers . 

STinT^™ — d acidiP gmcpa (,„. 

(3) include but are not limited to the following (a) to (1): 

(„ Aliphatic hydroxy, g ,oop-oon t ain,o s aohyia.aa and methac-yfcte, acch - 2 .hvd ro x»«h», achyiato and 2-hydro, 

acrylate, octyl aery late, benzyl acrylate, 2-chloroe thy I acryiate^ g.yc : y y , but , melna crylate, 

glycidyl methacrylate and N-dimethylaminoethyl me ^' at ^ ethac|vlamioe N . me thylolacrylamide, N-ethylacry- 

vinyl M octy, viny, athar and ph .any! vinyl ^ 

,0 Vinyl eata. «cch and chlorom.lhyls.yr.na; 

S Olerl aooh as alhylana, propylane. isobo.y.ana. batadiana and sopnana; 
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m N-vinvlpyrrolidone, N-vinylcarbazole, 4-vinylpyridine, aciylonitrile and methacrylonitrile: 

(k) Unsaturated imides such as maleimide, N»acryloylacrylamide, N-acetylmethacrylamide, N-propionylmethacr- 

ylamide and N-(p-chlorobenzoyl)methacrylamide; and 

(1) Unsaturated carboxylic acids such as acrylic acid, methacrylic acid, maleic anhydr.de and .laconic anhydride. 

The weight average molecular weight of the above-mentioned alkali-soluble resin is preferably from 2, 000 or more 
and the number average molecular weight thereof is preferably 500 or more, in respect to film strength regardless of 
whether it is a homopolymer or a copolymer. More preferably, the weight average molecular we.ght is from 5,000 to 
300,000, the number average molecular weight is from 800 to 250, 000, and the degree of dispersion (weight average 
10 molecular weight/number average molecular weight) is from 1 .1 to 1 0. 

r0124l Further when the alkali-soluble resin is a phenol-formaldehyde resin or a cresol-aldehyde resin, the weight 
average molecular weight is preferably from 500 to 20, 000, and the number average molecular weight is preferably 

SSa°°-Se content of the alkali-soluble resin is preferably from 30% to 99% by weight, more preferably from 40% 
15 to 95% by weight, and most preferably from 50% to 90% by weight, based on the total solid weight of the image-forming 
lavsr 

[0126] When the content is less than 30% by weight, the durability of the image-forming layer is deteriorated in some 
cases On the other hand, when it exceeds 99% by weight, sensitivity and durability are deteriorated in some cases. 
[0127] Further, the alkali-soluble resins may be used either alone or as a combination of two or more of them. 

(C) Compounds Each Allowed to Be Compatible with the Carboxyl Group-Containing Alkali-Soluble Polymer 
Compound and the Alkali-Soluble Resin to Decrease Solubility of the Polymer Compound and the Resin .n Aqueous 
Alkali Solution, and Decreased in the Solubility-Decreasing Action by Heating 

r0128] This component (C) means a compound which is good in compatibility with the above-mentioned components 
B1) and (B2) by the action of a hydrogen bonding functional group existing in its molecule to be able to form a homo- 
geneous coating solution for the image-forming layer, and which has the function of inhibiting the alkah solub.lity of 
components (B1) and (B2) (solubility inhibiting action) by interaction with components (B1) and (B2) 
[01291 Component (C) can be appropriately selected from compounds which can interact with the above-mentioned 
alkali-soluble polymer compounds, such as sulfone compounds, ammonium salts, phosphonium salts and amide com- 
pounds taking into account the interaction with the above-mentioned components (B1 ) and (B2). 
[0130] The compounding ratio of component (C) to Components (B1) and (B2) (C/(B1 + B2) by we.ght) .s generally 
preferably from 1/99 to 25/75. , , ,.„„^ eort u. 

[0131] The compound represented by general formula (Z), which has been described in the above-ment.or.ed section 
of (A) Infrared Absorption Dyes, also has the action of component (C). Accordingly, for example, the use of a cyanine 
dye as represented by general formula (Z) allows the actions of both components (A) and (C) to be exhib.ted. 

(D) Cyclic Acid Anhydrides 

[0132] The cyclic acid anhydride may further be used in the image-forming layer. The cyclic acid anhydride has a 
Pond to be conjugated with a carbonyl group of a carboxylic anhydride in its structure, and an increase in stability of 
the carbonyl group controls the decomposition rate thereof to decompose at a suitable rate with time in storage, thereby 
generating an acid. Accordingly, deterioration of developing properties with time in storage can be inhib.ted to stably 
maintain the developing properties for a long period of time. ........ 

[0133] The cyclic acid anhydrides include a compound represented by the following general formula (9) or (10). 
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(9) 




[01 34] In general formula (9). R 41 and R« each independently represents a hydrogen atom, or an alkyl group having 
1 lo 12 carbon atoms, an alkenyl group, an alkoxyl group, a cycloalkyl group, an aryl group, a carbonyl group, a carboxyl 
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further have a substituent group. eacholher toformaringstructure.thecyclicgroupsinclude.forexample, 

Seem 

leic anhvdride and succinic anhydride. 20% b weig ht, more preferably from 1% 

01 42] The content of the cyc.ic acid anhydr.de -s P^eferab y » tota , solid content of the image-forming 

!ri5%byweight,andmostpreferab^ 

.ayer.Whenthecontentislessthan 0£A *™f^ZkM results in failure to form an image .n some cases. 
(E) Compounds Generating Acids by Heat 

KSSS-t S^SSfflTSi. i — . sulfonic „ a, , «~ 
ion are preferred among others. diazonium salt compounds described in U.S. Patent 

,0,4., ™- - « - 5KSS5KSS» w.; a m. M » me ..... **> rif - " 

0.1% to 40% by weight, and most preierauiy ..u 
so forming layer. 

if) crosslinking Agents Crosslinked by Acid 

M ie of the neaative type, a compound crosslinked by an acid 
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(ii) A compound having an N-hydroxymethyl group, an N-alkoxymethyl group or an N-acyloxymethyl group; and 

(iii) An epoxy compound. 

[01 51 1 Further they also include compounds described in JP-A-1 1 -254850 and phenol derivatives. 
5 [01521 The amount of the crosslinking agent added is preferably from 5% to 80% by weight, more preferably from 
1 0% to 75% by weight, and most preferably from 20% to 70% by weight, based on the total solid weight of the image- 
forming layer. 

[0153] When the above-mentioned phenol derivative is used as the crosslinking agent, the amount of the phenol 
derivative added is preferably from 5% to 70% by weight and more preferably from 10% to 50% by weight, based on 
10 the total solid weight of the image formation material. 

[0154] Details of the above-mentioned various compounds are described in JP-A-2000-267265. 

Other Components 

is [01 55] Var.ous additives can be further added to the image-forming layer of the lithographic printing plate precursor 
suitable tor application of the alkali developer thereto. 

[0156] For example, in order to improve sensitivity, a known additive such as a phenol, an organic acid or a sulfonyl 
compound can also do used in combination. 

[0157] The phenols include bisphenol A, p-nitrophenol, p-ethoxyphenol, 2,4,4 , -trihydroxybenzophenone, 2,3,4-tri- 
20 hydroxyben/oohenone. 4-hydioxybenzophenone, 4,4\4"-trihydroxytriphenylmethane and 4,4',3",4"-tetrahydroxy~ 
3,5,3',5'-tetramethyltriphenylmethane. 

[0158] The organic acids include sulfonic acids, sulfinic acids, alkylsulfuric acids, phosphonic acids, phosphates and 
carboxylic acids described in JPA-60-88942 and JP-A-2-96755. Specific examples thereof include p-toluenesulfonic 
acid dodccylbcnzonosulfonic acid, p-toluenesuffinic acid, ethylsulfuric acid, phenylphosphonic acid, phenylphosphin.c 
25 acid" phenyl phosphate, diphenyl phosphate, benzoic acid, isophthalic acid, adipic acid, p-toluic acid, 3,4-dimethoxy- 
benzoic acid, phthalic acid, terephthalic acid, 4-cyclohexene-2,2-dicarboxylic acid, erucic acid, launc acid, n-undeca- 
noic acid and ascorbic acid. 

[0159] The sulfonyl compounds include, for example, bishydroxyphenylsulfone, methylphenylsulfone and diphenyld- 

30 [0160] e The amount of the phenol, the organic acid or the sulfonyl compound added is preferably from 0.05% to 20% 
by weight, more preferably from 0.1% to 15% by weight, and most preferably from 0.1% to 10% by weight, based on 
the total solid weight of the image-forming layer. 

[0161] In order to widen the stability of processability to developing conditions, there can be added nonionic sur- 
factants described in JP-A-62-251740 and JP-A-3-208514, amphoteric surfactants described in JP-A-59-121 044 and 
as jp-A-4-13149, siloxane compounds as described in EP-950517 and copolymers of fluorine-containing monomers as 
described in JP-A-1 1-288093. 

[01 621 The nonionic surfactants include, for example, sorbitan tristearate, sorbitan monopalmitate, sorbitan trioleate, 
stearic acid monoglyceride and polyoxyethylene nonyl phenyl ether. The amphoteric surfactants include, for example, 
an alkyldi(aminoethyl)glycine, an alkylpolyaminoethylglycine hydrochloride, a 2-alkyl-N-carboxyethyl-N-hydroxyethyl- 
40 imidazolinium betaine and an N-tetradecyl-N,N-betaine type surfactant (for example, Amogen (trade name) manufac- 
tured by Dai-ich Kogyo Seiyaku Co., Ltd.). 

r0163] As the siloxane compounds, preferred is a block copolymer of a dimethylsiloxane and a polyalkylene ox.de, 
and specific examples thereof include DBE-224, DBE-621 , DBE-712, DBP-732, and DBP-534 manufactured by Chisso 
Corporation and a polyalkylene oxide-modified silicone such as Tego Glide 1 00 manufactured by Tego (Germany). 
4* [0164] The amount of the nonionic surfactant or the amphoteric surfactant used is preferably from 0.05% to 15% by 
weight and more preferably from 0.1 % to 5% by weight, based on the total solid weight of the image-forming layer. 
[0165]' A printing out agent for obtaining a visible image immediately after healing by exposure and a dye or a pigment 
as an image coloring agent can be added to the image-forming layer. 

[0166] The printing out agents include, for example, a combination of a compound releasing an acid by heating due 

so to exposure to light with an organic dye which can form a salt. 

[0167] Specific examples thereof include a combination of o-naphthoquinonediazide-4-sulfonic acid halogenides 
with salt-forming organic dyes described in JP-A-50-36209 and JP-A-53-8128, and a combination of trihalomethyl 
compounds with salt-forming organic dyes described in JP-A-53-36223, JP-A-54-74728, JP-A-60-3626, JP-A- 
61-143748, JP-A-61-151644 and JP-A-63-58440. 

55 [0168] The trihalomethyl compounds include an oxazole compound and a triazine compound, both of which are 
excellent in aging stability and give a clear printed-out image. 

[0169] Besides the salt-forming organic dyes described above, for example, other dyes can also be used as the 
image coloring agents, and preferred examples thereof include, for example, an oil-soluble dye and a basic dye. 
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[0186] In addition, for example, compounds described in JP-A-47-5303, JP-A-4B-63802, JP-A-48-63803, JP-A- 
48-96575, JP-A-49-38701 , JP-A-48-13354, JP-B-41-11222, JP-B-45-961 0, JP-B-49-17481 , U.S. Patents 2,797,213, 
3.454.400, 3,544.323, 3,573,917, 3, 674 ; 495 and 3, 785, 825, British Patents 1 , 227, 602, 1 ,251 ,345, 1 ,267,005, 1 , 
329, 888 and 1 ,330, 932 and German Patent 854,890 are also useful. 
5 [0187] These compounds may be used either alone or as a mixture of several types of them. 

[01 88] The amount of the above-mentioned onium salt, o-quinonediazide compound or aromatic sulfonate added is 
preferably from 0.1 % to 50% by weight, more preferably from 0.5% to 30% by weight, and most preferably from 0.5% 
to 20% by weight, based on the total solid weight of the image-forming layer. 

[0189] Besides, in order to enhance the discrimination of images and resistance to scratches on a surface, a polymer 
10 having as a polymerization component an acrylate monomer having two or three perfluoroalkyl groups each having 3 
to 20 carbon atoms in its molecule as described in JP-A-2000-18731 8 is preferably used in combination. The amount 
added is preferably from 0.1 % to 1 0% by weight, and more preferably from 0.5% to 5% by weight, based on the total 
solid weight of the image-forming layer. 

[0190] Further, in order to impart the resistance to scratches, a compound decreasing the coefficient of static friction 
is o! the surlace can also be added. Specific examples thereof include a long-chain alkyl carboxylate as disclosed in U. 
S. Patent 6.117.913. The amount thereof added is preferably from 0.1% to 10% by weight, and more preferably from 
0.5% to 5% by weight, based on the total solid weight of the image-forming layer. 

[01 91] Furthermore, in order to control the solubility of the image-forming layer, various dissolution inhibiting agents 
may be added. As Ihe dissolution inhibiting agents, disulfone compounds or sulfone compounds as described in JP-A- 
20 1 1 -11 94 1 8 are preferably used. Specifically, 4,4'-bishydroxyphenylsulfone is preferably used. The amount thereof add- 
ed is preferably from 0.05% to 20% by weight, and more preferably from 0.5% to 10% by weight, based on the total 
solid weight of the image-forming layer. 

[0192] Specific examples of the lithographic printing plate precursors to which the plate making method of the in- 
vention is applicable also include a lithographic printing plate precursor in which the image-forming layer is a positive 

25 heat-sensitive layer having a double-layer structure. That is to say, this positive heat-sensitive layer has a laminated 
structure, and is characterized in that it comprises a heat-sensitive layer disposed in a position near to a surface 
(exposure surface) and a lower layer disposed on the side near to a support and containing the alkali-soluble resin 
and the alkali-soluble polymer compound. Both or one of the heat-sensitive layer and the lower layer can contain (A) 
the infrared absorption dye, (B1 the carboxyl group-containing alkali-soluble polymer compound, (B2) the alkali-soluble 

30 resin (C) the compound which is allowed to be compatible with the alkali-soluble polymer compound of (B1) and the 
alkali-soluble resin of (B2) to decrease the solubility of the alkali-soluble polymer compound and the alkali-soluble 
resin, and which decreases the solubility-decreasing action by heating, and other components, as described above. 
[0193] As the alkali-soluble resin used in the lower layer, an acrylic resin is preferred from the viewpoint of image 
formation in development, because the solubility of the lower layer can be kept good to an alkali developer containing 

35 an organic compound having a buffering action and a base as main components . Further, this acrylic resin is particularly 
preferably a resin having a sulfoamido group. Furthermore, as the alkali-soluble polymer compound used in the heat- 
sensitive layer, a resin having a phenolic hydroxyl group is desirable in that strong hydrogen bonding is induced in an 
unexposed area and a part of hydrogen bonds are easily released in an exposed area. More preferably, the resin is a 
novolak resin. 

40 [0194] The infrared absorption dye can be added to not only the heat-sensitive layer but also the lower layer. Addition 
of the infrared absorption dye to the lower layer allows the lower layer to function also as the heat-sensitive layer. When 
the infrared absorption dye is added to the lower layer, either the same dye as used in the upper heat-sensitive layer 
or a different dye may be used. 

[0195] The other additives may be added to the lower layer alone, the heat-sensitive layer alone, or both layers. 

45 [0196] The image-forming layer of the .lithographic printing plate precursor can be formed by dissolving the above- 
mentioned respective components in a solvent, and applying the resulting solution onto an appropriate support. The 
solvents include but are not limited to ethylene dichloride, cyclohexanone, methyl ethyl ketone, methanol, elhanol, 
propanol, ethylene glycol monomethyl ether, 1-methoxy-2-propanol, 2-methoxyethyl acetate, 1 -methoxy-2-propyl ac- 
etate, dimethoxyethane, methyl lactate, ethyl lactate, N,N-dimethylacetamide, N.N-dimethylformamide, tetramethylu- 

50 rea, N-methylpyrrolidone, dimethyl sulfoxide, sulfolane, a-butyrolactone and toluene. The solvents may be used either 
alone or as a mixture of two or more of them. 

[0197] When the image-forming layer has the double-layer structure, it is preferred that the solvent whose solubility 
to the alkali-soluble resin used in the heat-sensitive layer is different from that to the alkali-soluble resin used in the 
lower layer is selected. That is to say, when a solvent which can dissolve the alkali-soluble resin of the lower layer is 
55 used as a coating solvent for the uppermost layer in coating the support with the lower layer, followed by coating with 
the heat-sensitive layer, the upper layer, in contact with the lower layer, mixing of both layers in a layer interface comes 
to be not negligible. In the extreme case, the double-layer structure can not be formed, resulting in formation of a single 
homogeneous layer. It is therefore preferred that the solvent used for coating of the upper heat-sensitive layer is a 
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poor solvent to the alkali-soluble resin c0 «Zl^V<ZnX* I * preferred that the total solid content of the 
[0198] When the support is coated with ^ J^^^tion. f % t0 10 % by weight, 
above-mentioned components contained -n the s ^ e ^enera^rom {orming laye r formed on the 

l0 199] Further, it is preferred that the dry a mount ^ated (sol.d cont nt) dou 9 ble , ayer structure , the amount 

5 support after coating and drying is ^^^^^J^^Lit of the lower .ayer is preferably from 0.3 

?Xm^^ 

forming layer deteriorate. aDD roDriately selected from various known methods. Examples 

is the image-forming layer. 
Supports 
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supports 

[0202] T he supports of the ^J^^™ ^ZXSt *£XZSSXZ 
'aluminum al.oy plate and a plastic f i gemmated w h alum, urn jmmersion „ an 

aluminum plate is preferably subje cted to urface^ ^reatment su or anodic oxjdization treatment . 

are also preferred. . rfM « n „ treatment is conducted by allowing current to flow us.ng the alumi- 

10204] The above-mentioned anodic oxidization freatmen s con J solutions o( inorganic acids suc h 

num plate as an anode in an electrolyte " jJ^'J^^S^Se acids such as oxalic acid and sulfamic 

as sulfuric acid, phosphoric acid, chrom.c acid, mtnc : ac, I nd bone g 

acid, or salts thereof are used eUher alone "-^jjjfj^ £ 8 . 662 is also effective. 

[0205] Further, silicate °^ o ^ & «Z*T 0 vw JP-B 5o-27481 and JP-A-52-30503 which are obtained by 

[0206] Supports described in U.S. P 3 ^ 4 ' 0 ^^ electrolytic graining are also usefuL 

Uingtheabove-mentio^ i subjected t0 che mica. etching after sand 

of adverse reaction with the image- 

forming layer by lamination ^^^SXZs organtc compounds, for examp.e. oarboxymethy. 
T0210] Components used in the undercoat layer ,nc ' u " " n as 2 -aminoethylphosphomc acid, or- 

S.L; dextrin; gum arabic; amino 

ganic phosphonicacids which may ^^^^S^^^ aci * and ethylenediphosphonic acd; or- 
an alkylphosphonic acid, glycerophosphate acid meth ^ en P p P nenylpn0 sphoric acid, naphthylphosphor.c acd, 
ganic phosphoric acids which may h *^ h " which may have substituent groups, 

an alkylphosphoric acid and 9^™* h0 ^ acid and g.ycerophosphinic acd; ammo 

^cn^ a - prides such as triethanolamme 

^^above-mentioned organic -pounds may be used e = 

C2r. it is also a preferred - ^ ^ 

p rd\al~nV^ 
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50 



-fCH 2 

(11) 

R 52 -K- -W-(coox) D 



R 53 




wherein R51 represents a hydrogen atom, a halogen atom or an alkyl group, R 52 and R 53 each independently represents 
a hydrogen atom, a hydroxyl group, a halogen atom, an alkyl group, a substituted alkyl group, an aryl group, asubsti- 

15 tutedaryl group, - OR 54 , -COOR 55 , -CONHR 56 , -COR 57 or -CN, and R 52 and R 53 may combine with each other to form 
a ring structure' R 54 to R 57 each independently represents an alkyl group or an aryl group. X represents a hydrogen 
atom, a metal atom or -NR 58 R 59 R 60 R 61 , wherein R 58 to R 61 each independently represents a hydrogen atom, an alkyl 
group, a substituted alkyl group, an aryl group, a substituted aryl group, and R 56 and R 59 may combine with each other 
lo form a ring structure. M represents an integer of from 1 to 3. 

20 [0213] The dry amount of the undercoat layer coated is preferably from 2 to 200 mg/m 2 and more preferably from 
5 to 100 mg/m 2 . When the dry amount coated is less than 2 mg/m 2 , sufficient film properties can not be obtained in 
some cases. On the other hand, even when the dry amount coated exceeds 200 mg/m 2 , the effect higher than that 
obtained in an amount coated of 200 mg/m 2 can not be obtained. 
[0214] The undercoat layer can be provided by the following method. 

25 [0215] That is to say, a solution for the undercoat layer prepared by dissolving the above-mentioned organic com- 
pound (s) in water, an organic solvent such as methanol, ethanol or methyl ethyl ketone or a mixed solvent thereof is 
applied onto the support such as the aluminum plate, followed by drying to provide the undercoat layer, or the support 
such as the aluminum plate is immersed in a solution for the undercoat layer prepared by dissolving the above-men- 
tioned organic compound(s) in water, an organic solvent such as methanol, ethanol or methyl ethyl ketone or a mixed 

30 solvent thereof to allow the solution to be adsorbed thereby, followed by washing with water and drying to provide the 
undercoat layer. 

[021 6] In the former method, the solution for the undercoat layer containing the above-mentioned organic compound 
(s) in a concentration of 0.005% to 1 0% by weight is preferably used. 

[021 7] On the other hand, in the latter method, the concentration of the organic compound(s) contained in the solution 
35 for the undercoat layer is preferably form 0.01% to 20% by weight, and more preferably from 0.05% to 5% by weight. 
The immersing temperature is preferably from 20°C to 90°C, and more preferably from 25°C to 50°C. The immersing 
time is preferably from 0.1 second to 20 minutes, and more preferably from 2 seconds to 1 minute. The pH of solution 
for the undercoat layer can be adjusted to the range of 1 to 1 2 with a basic substance such as ammonia, triethylamine 
or potassium hydroxide, or an acidic substance such as hydrochloric acid or phosphoric acid. 
40 [0218] Further, in order to improve tone reproduction, a yellow dye can also be added. 

[021 9] On the lithographic printing plate precursor prepared as described above, printing can be made with an infrared 
laser, and besides, recording with an ultraviolet lamp and thermal recording with a thermal head are also possible. 
[0220] As the infrared laser, a laser radiating an infrared ray having a wavelength of 700 to 1 ,200 nm is preferred, 
and a solid or semiconductor laser radiating an infrared having the same wavelength range is more preferred. 

45 

[Examples] 

[0221] The present invention will be illustrated in greater detail with reference to the following examples, but the 
invention should not be construed as being limited thereto. All percentages given in the examples are by weight. 

[Preparation of Si0 2 -Containing Alkali Developing Solutions] 

[0222] A compound of formula 1 (0.5 g), 1 .0 g of a compound of formula 2 and each of various anionic surfactants 
(A-1 to A-8) were added to 1 liter of a 4.0% aqueous solution of potassium silicate having a mixing ratio of silicon oxide 
55 (Si0 2 ) to potassium oxide (K 2 0) (SiO^KgO) of 1 .1, as shown in Table 1 (unit: g/liter). Thus, alkali developers (1) lo 
(12) of the invention were prepared. On the other hand, comparative developing solution (1) having the same compo- 
sition as described above with the exception that no surfactant was contained therein and comparative developing 
solution (2) containing a carboxylate type anionic surfactant (A-9 described below) were prepared. 
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.Preparation o, Nonreducing Sugar-Containing Alka.i Developing So.utions, 

[Krepriirtuu. compound of the 

surfactant (A-9 described beiow) were prepared. 
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OH 2 0— (CH 2 CH 2 0) . H 

[ho-(ch 8 ch 2 o)l-h 

OHO — (CH 2 a^20)e— H 
CH 2 0-(CH 2 CH 2 0)1-H 



SI 
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S2 
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Heptasodium salt 
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Table 1 



55 



Surface Tension 
(dyne/cm) 
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Table 1 (continued) 



Si0 2 -Containing Alkali Developing Solution No. 


Anionic Surfactant 


Concentration 
\9 n ) 


Surface Tension 


6 


A-6 


U.O 


^1 n 


7 


A-7 


U.o 


P7 n 


8 


A-4 


0.5 


OU.O 


9 


A-5 


0.5 


34.5 


10 


A-5:A-3= 1:1 


0.25:0.25 


34.0 


11 


A-5:A-3= 2:3 


0.2:0.3 


34.0 


12 


A-8 


0.5 


29.0 


Comparative Developing Solution 1 






63.0 


Comparative Developing Solution 2 


A-9 


0.5 


40.0 



Table 2 



Nonreducing Sugar-Containing Alkali Developing 
Solution No. 


Anionic Surfactant 


Concentration 

(g/i) 


Surface Tension 
(dyne/cm) 


13 


A-1 


0.5 


32.5 j 


14 


A-2 


0.5 


31.5 


15 


A-3 


0.3 


33.5 


16 


A-3 


0.5 


30.0 


17 


A-3 


1 


31.7 


18 


A-6 


0.5 


32.5 


19 


A-7 


0.5 


28.0 


20 


A-4 


0.5 


30.5 


21 


A-5 


0.5 


34.5 


22 


A-5:A-3= 1:1 


0.25:0.25 


34.0 


23 


A-5:A-3= 1:1.5 


0.2:0.3 


34.0 


24 


A-8 


0.5 


29.0 


Comparative Developing Solution 3 






64.0 


Comparative Developing Solution 4 


A-9 


0.5 


41.0 



[0224] The surface tension of each developing solution was measured with an automatic dynamic surface tension 
meter (JET type, manufactured by Kyowa Kaimen Kagaku Co., Ltd.). 



[Synthesis Example 1 of Material for Image-Forming Layer (Component B1: Acrylic Copolymer)] 

[0225] In a 20-ml three-neck flask equipped with a stirrer a condenser and a dropping funnel, 6.39 g (0.045 mol) of 
n-propyl methacrylate, 1.29 g (0.015 mol) of methacrylic acid and 20 g of 1-methoxy-2-propanol were put, and the 
resulting mixture was stirred while heating it at 65°C on a hot water bath. Then, 0.15 g of a polymerization initiator (v- 
601 manufactured by Wako Pure Chemical Industries, Ltd.) was added thereto, and the resulting mixture was stirred 
in a stream of nitrogen for 2 hours while keeping it at 70°C. A mixture of 6.39 g (0.045 mol) of n-propylmethacrylate, 
1 .29 g (0.01 5mol) of methacrylic acid, 20 g of 1-methoxy-2-propanol and 0.15 g of V-601 was further added dropwise 
to this reaction mixture through the dropping funnel for 2 hours. After the termination of dropping, the resulting mixture 
was further stirred at 90°C for 2 hours. After the termination of the reaction , 40 g of methanol was added to the mixture, 
followed by cooling. The resulting mixture was poured into 2 liters of water with stirring, and the mixture was stirred for 
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[Synthesis Example <. 05/35/30) a copolymer was synthe- 

XmZZSZZ^GZ" a result, it was 5 O,000 

crminn Laver (Component B1 : Polyurethane)] 

a whttepolymer. This polymer was separately ^ 

c^rminn L aver (Component B1 : Acrylic Copolymer)] 
[C thocifi E v am ple 4 of Material for Image-Forming Layer (oo P 
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[Preparation of Lithographic Printing Plate Precursor] 

[0234] A 0.3-mm thick aluminum plate (material 1050) was washed with trichloroethylene to remove grease. Then, 
a surface thereof was sand dressed using a nylon brush and an aqueous suspension of 4 00-mesh pumice, and 
thoroughly washed with water. + „ CD ~* ~ 

[0235] After washing, the aluminum plate was immersed in a 25% aqueous sodiumhydroxide solution at 45 C for 9 
seconds to conduct etching. After washing with water, the aluminum plate was further immersed in a 20% aqueous 
nitric acid solution for 20 seconds, and washed with water again. The etched amount of the sand-dressed surface at 
this time was about 3 g/m 2 . 

[0236] then the aluminum plate was subjected to anodization c oxidation using 7% sulfuric acid as an electrolyte 
and a direct current having a current density of 15 A/dm 2 to form an anodized film of 3 g/m 2 , followed by washing with 
water and drying. 

[0237] The resulting plate was treated with a 2.5% aqueous solution of sodium silicate at 30°C for 1 0 seconds. After 
washing with water and drying, the plate was coated with the following coating solution for an undercoat layer, and 
dried at 80°C for 15 seconds to obtain a support. The dry amount of the undercoat layer coated after drying was 15 
mg/m 2 . 



(Coating Solution for Undercoat Layer) 



The following copolymer P (molecular weight: 28,000) 

Methanol 

Water 



0.3 g 
100 g 
1 9 



25 



30 



| j 

— (-CHi C-h— — fcH 




COOH 




CH 2 N*Et 3 CT 



[Copolymer P] 



[0238] The following coating solution for an image-forming layer is applied onto the resulting support, and dried at 
150°C for 30 seconds so as to give a dry amount coated of 1 .8 g/m 2 , thus obtaining a positive lithographic printing 
plate precursor. 



(Coating Solution for Image-Forming Layer) 




Copolymer of Synthesis Example 2 Described Above [Component (B1)] 
Copolymer of Synthesis Example 4 Described Above [Component (B1)] 
Copolymer of Synthesis Example 5 Described Above [Component (B2)] 

m-, p-Cresol Novolak [Component (B2)] (m/p ratio: 6/4, weight average molecular weight: 8,000, 
containing 0.5% of unreacted cresol) 
Cyanine Dye A [Component (A+C)] 
Phthaiic Anhydride [Component (D)] 
p-Toluenesulfonic Acid 

Ethyl Violet (counter ion: 6-hydroxy-p-naphthalenesulfonic acid) 

Esterified Product of Naphthoquinone-1 ,2-diazide-5-sulfonyl Chloride and pyrogallol-Acetone Resin 
Fluorine Surfactant (trade name: Megafac F-177, manufactured by Dainippon Ink & Chemicals, Inc.) 
Methyl Ethyl Ketone 
1 -Methoxy-2-propanol 


0.050 g 
0.050 g 
0.4 g 
0.6 g 

0.1 g 
0.05 g 
0.002 g 
0.02 g 
0.01 g 
0.05 g 

sg 
4g 
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Examples 1 to 24 and Comparative Examples 1 to 4 ^ ^ 

e 2) and maintained at 25°C. nroP .i re0 r was processed with an automatic processor, PS900NK 

raWO] This exposed lithographic printing p ate P^^^ned alkali developer, at a developing temper- 

I ' r th e lithographic printing plates thus ^^^^Zea and the state of a gum-coated surface, 

^k^s^r^x=^^ — — »— 

p 2 «rp*«s « ma « s *°"™ in9 co " ai " ons: 

W KOB-D menulaaldred by ,„„ s CMmi c,ls, Inc.; end 

sss ;ii™srs^z:^ * — » - 

, M «, The pree.nne « addend. - • « J" ^3=.""* 1« *» "* 



3D 



Criteria 
[0244] 



„ G00d . TO p ,.,. „ as e*en„ — NO — ~ — ° " *" "- rtM * 

S r^oXS— on «. — * ~ H. « - - - — 

40 generated on the printed matter. 

<Ev . M ,o„ d, Film Oedreaa. o, image Area and S1«e <- SenvCoaled s urt ace> 

evaluated according to the following criteria: 
Criteria 
[0246] 
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stantially deteriorated. 
Evaluation of Scum Adhesion> 

r0247] The number ot scum materials adhered onto the lithographic printing plate obtained as described above was 
counted just after the start of development and at the time when 50 m 2 100 m 2 , 200 m 2 300 m 2 400 m 2 500 m 2 , 
1000 m 2 , 2000 m 2 and 3000 m 2 , respectively, were processed. 

Evaluation of Insoluble Matter in Developing Solution> 

[0248] A developing solution which processed 1 m 2 , 5 m 2 , 1 0 m 2 1 5 m 2 and 20 m 2 , respectively, of the lithographic 
printing plate precursor, per liter of developing solution, was put in an airtight container, and stored in a thermostat of 
35°C for i month. The state of occurrence of insoluble matter at this time was observed, and evaluated according to 
the following criteria: 

Good: No insoluble matter. 

Fair: Some insoluble matter was observed, but dissolved on shaking to disappear. 
Poor: The insoluble matter remained even on shaking. 
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[0249] According to the method of the invention for producing the lithographic printing plate, the insoluble matter 
caused by the components of the image-forming layer can be well dispersed in the plate making process to inhibit the 
generation of processing scum, while maintaining good developing properties. Further, the plate having no gum repe!- 
lency Ihereon and improved in the stale of the cum-coaled surface can be provided. Then, the lithographic printing 
plate precursor can be developed stably for a long period of time, and the highly sharp and clear image can be formed. 
[0250] The entire disclosure of each and every foreign patent application from which the benefit of foreign priority 
has been claimed in the present application is incorporated herein by reference, as if fully set forth. 



Claims 

55 1 . A method for preparing a lithographic printing plate, comprising: 

exposing a photosensitive lithographic printing plate precursor having an image-forming layer containing an 
infrared absorption dye; and 
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3 The method according to claim -\ , wneie 
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. 1Q clHim 1 whe rein the a.kali deve.oper has a pH of 12.5 to 14.0. 



5 . The method according to ctom ^ ammonium group. 
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